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Abstract 

 

In this study the effect of soybean lecithin (L) addition and solvent quality in a hybrid oleogel 

system – formed by β-sitosterol and γ-oryzanol (BG) – was investigated. Medium chain 

triglycerides (MCT) and sunflower oil (SFO) were used as triglycerides with different chain length 

and degree of unsaturation, and hexadecane (HEX) as a model of linear hydrocarbon. The 

motivations in using lecithin are related to its natural/versatile properties, showing different 

functionalities such as emulsifier and co-oleogelator, and to the self-assemble ability of its 

molecules via non-covalent interactions. Hierarchical organization of structured oil was 

investigated applying techniques for bulk, meso and nanoscale. Self-sustained systems could no 

longer be observed after 40 wt% of BG replacement by lecithin. Small-angle X-ray scattering 

showed that building blocks were dependent on solvent type and BG:L ratio in the mixture of 

oleogelators. Differential scanning calorimetry showed that stability against temperature was 

improved decreasing the polarity of the solvent. In addition, thermal and rheological 

measurements showed a time-dependent self-assembly of molecules in hybrid systems. 

Microscopy images depicted changes on typical fibril aggregation of BG as lecithin was added, 

which promoted to a certain extent the suppression of phytosterols ribbons formation. 

Oscillatory shear and uniaxial compression measurements were influenced by BG:L ratio and 

solvent type mainly at higher lecithin amount. The combination of BG and MCT appeared to be 

the most affected by lecithin incorporation whereas SFO rendered harder oleogels. These results 

could contribute to understand the role of both lecithin addition and solvent type influencing 

the host oleogelator structure. It was hypothesized that intermolecular BG complex formation 

is hindered by lecithin, besides this phospholipid also might coexist as a different phase, causing 

structural changes in the gel network. Addressing the role of co-oleogelator can provide the 

opportunity to tune soft materials with desired properties. 
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